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T h i s MBA Project studies the impact on and response 
from the l o c a l construction industry upon the Hong Kong 
Housing Authority's requirement of obtaining ISO 9000 
cer t i f icates as a pre-condition of tendering Hong Kong 
Housing Authority's projects. Background of the 
requirement, characteristics of construction process and 
quality assurance of each process are discussed. In 
particular, contractors' atti tude and their experiences in 
getting the cer t i f icates are probed into detai ls , 
information is collected on their expectation, d i f f i cu l t i es 
to implement quality assurance and result after 
implementation. 
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"Any society will be judged on the standard at which 
it houses i t s people" Derek Mess ling, 
Housing Department， 
Quality Convent ion, 
December 1990 
This sentence embarked on a new era of the 
construct ion industry in Hong Kong and this MBA Project ！ 
"The mission of Construction Branch (of Housing 
Department) is to plan, design, build and maintain living 
environments which sat isfy users' expectations and which 
enhance the built environment of Hong Kong in accordance 
with the objectives set by the Authority' s policies. To 
achieve this mission the Branch is committed to achieving 
a high level of excellence through the development and 
implementation of Quality Assurance that complies in al l 
aspects with ISO 9001.“
1 
The above statements clearly spell out the objective 
1 A 3tateiBent from a poster of the Hong Kong Housing Authority. 
2 
of the Hong Kong Housing Authority (HKHA) regarding their 
action on advocating quality assurance and hence, ISO 9000 
concept in the construct ion industry. 
The HKHA, the largest client of construction industry 
of Hong Kong, is the public body responsible for planning, 
building and maintaining public housing or ' low cost， 
housing for nearly half of the population in Hong Kong. The 
Housing Department, being a government department and under 
the direction of the HKHA, constructs between 40,000-50,000 
2 
f l a t s including associated commercial f a c i l i t i e s each year 
and maintains all the existing public housing blocks. 
Whv Suddenly Needs 'Quality，？ 
Defective Public Housing 
In 1986，a report was published by the HKHA on the 
finalised investigation on 26 sub-standard blocks e.g. in 
Kwai Fong. Defects were found in reinforced concrete of low 
cost buildings erected in the 50s to 70s. Phenomena such as 
corrosion of reinforcement, concrete spalling and leakage 
q 
between floors were common. Mr Raymond Bates of the 
Housing Department admitted in a seminar
4
 that construct ion 
quality of the 1960s had left a b i t te r legacy in the form 
of poorly constructed slopes, and a large number of 
2
 Hong Kong Housing Authority Annual Report 1992-1993, The Hong Kong Housing Authority 
3 Coffey, Vaughan. "Inpiemeating Total Quality Kanageient" (lecture notes for a seiinar in 
Korea), Housing Departoent. 
4
 ISO 9000 IN THE HOUSING AUTHORITY, Hong Kong Housing Department Report. 
3 
buildings constructed with sub-standard concrete. 
Customer Aspiration 
The original idea of building low cost housing came 
from reset t l ing 53,000 homeless people who were victims 
after a night of f i re in squatter area of Shek Kip Mei. 
With the rapid economic development of Hong Kong in the 
past two decades, the ’low cost ' /
e
quick-buiId ' solution of 
construction is no longer satisfactory to the
 ?
 customers' 
(tenants or owner of public housing). Quality must be 
addressed to by the HKHA in order to meet the higher 
expectation of customers. 
Polit ical Pressure 
Polit ical pressure serves as another driving force for 
c 
improving the quality of public housing. Direct public 
representation in the form of District Boards and the 
Legislature were introduced. The growth of pressure groups 
and format ion of poli t ical parties push publie housing 
issue to be a major content during election campaigns, 
because half of the electorate come from public housing 
estates . 
‘Coffey, Vaughaa. "Implemeating Total Qu&lity Maaageneot" (lecture notes for a seminar in 
Korea), The Housing Department. 
6
 Mr Coffey, Vaughan. The Housing Departoent, Interview, 4th Oct. 1993 . 
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Actions bv the HKHA 
In July 1990， the HKHA and the Hong Kong Construction 
Association (HKCA) jointly carried out a study of quality 
management practices in public housing construction in Hong 
Kong. Purposes of the study were : 
1. To recommend a strategy for upgrading final quality, 
quality assurance and quality management in the 
industry as a whole. 
2. To evaluate and recommend ways of making the 
contractors' improvement of quality assurance to 
achieve maximum effect on final quality* 
3. To identify the issues and problems the contractors 
will face in implementing ISO 9000; to describe the 
resources they might use including training and 
external consultancy; and to outline a programme/1ist 
of steps for implementing contractor quality assurance 
7 
systems• 
Two Quality Studies reports, one to examine system 
0 
requirements of the Construction Branch of the HKHA and 
the other on those contractors on the HKHA's l i s t , were 
completed by consultants in April 1991. 
Following the results of the studies, it was set out 
by the HKHA that : 
7
 "Quality Issues" Professional Builder. Chartered institute of Building (Hong Kong Branch), 
Vol 6 Issue 1, June 1993. 
8 The Housing Departnent of Hong Kong GoveroDeat is divided into three branches : the 
Construction Branch, the Housing Managemeit Branch and the Adainistration Branch. The 
Construction Branch is responsible for developing and naintaining housing estates. 
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1. By 1 April 1992 - all concrete supplied to the HKHA's 
s i te is to be obtained from ISO 9001 cer t i f ied 
sources . 
2. By 1 April 1993 - al l contractors for major new works 
projects of the HKHA, to be eligible to tender, are to 
be cer t i f ied to ISO 9002. 
3 # i April 1994 - proposed date for all other ( i . e . small 
new works/maintenance) contractors and specialist 
nominated ( i . e . Electr ical , Fire Services and Water 
pump instal lat ions) sub-contractors to be ISO 9000 
cert if led. 
4. i October 1996 - proposed date for al l consultants of 
the Hong Kong government and major new works building 
contractors to be ISO certified‘ 
The deadline of 31st Mar 1993 for al l l isted 
contractors of the HKHA heated up the wave of ISO 9000 in 
the industry. Quality assurance suddenly becomes the 




The Research Problem 
The subject of this research is centred on the Hong 
Kong Housing Authority's policy upon quality management in 
construction industry. The purpose is to evaluate the 
impact of the HKHA's requirement on contractors to obtain 
ISO 9000 cer t i f ica tes , with particular attention to i t s 
effect on construction industry as a whole. The problem 
will be discussed from different perspectives : the 
government, contractors, and private developers. 
Literature Research 
Literature research for this project is mainly on 
professional journals on recent development and news of the 
issue, books and ar t ic les relating to quality management in 
building design and construction, and also, specific 
documents/publication from the HKHA, the HKCA, the Hong 
Kong Quality Assurance Agency (HKQAA) and the Hong Kong 
7 
Productivity Council (HKPC) related to the HKHA's policy. 
The purpose is to acquire a basic concept of quality 
management for the industry and the background information 
on the issue under study. Such information will be useful 
in developing the framework of the project. 
Interviews 
Interviews were conducted with relevant personnel from 
the Housing Department, contractor which obtains ISO 9000 
cer t i f ica te , and consultant who has involved in the quality 
study of the HKHA. Information on background, rationale 
and actions by the HKHA were collected by interviews with 
Technical Secretary and architect of the Housing 
Department. Valuable experiences on the process of 
obtaining ISO Certif icate and comments from the 
contractors' view point were also discussed in these 
interviews. Comments and opinions were given by the 
consultant preparing the quality study for the HKHA. 
Contents of the project are established from the findings 
of these interviews. 
Quest ionnaire 
Information received ffom the interviews together with 
readings from magazines and books form the structure of the 
questionnaire. Objective of preparing the questionnaire is 
to get a broader response to test and consolidate the 
8 
findings of interviews. Target population includes all 
contractors with main business in building construction who 
have obtained ISO 9000 Cert if icates. Up to July 1993, 
twenty six (26) contractors have obtained the cer t i f ica tes 
(Ref: Appendix I) . 
Out of the 26 contractors, the author has interviewed 
the Quality Assurance Manager of one of the companies. 
Questionnaires were sent to twenty three (23) companies. 
A total of 3 sets of questionnaires were sent to each 
company. One set (Version A) was expected to be answered 
by the quality assurance manager of the company, who is 
considered to be very familiar with the concept and process 
of achieving ISO 9000 cer t i f i ca te . The other two sets 
(Version B) were asked to be answered by any two s taf fs who 
have involvement in projects under the ISO system. The 
main purpose of distributing questionnaires in this manner 
is to get wider points of view other than only from quality 
assurance managers' . The only difference between Version 
A and Version B is that questions on company profile only 
exist in Version A. This is to avoid unmatched information 
from the same company is received and analyzed. A copy of 
the questionnaire is attached in Appendix II . 
Twelve (12) copies of Version A and twelve (12) copies 
of Version B were returned. The result represents return 
rates of 52% for Version A and 26% of for Version B, making 
an overall return rate of approximately 35%. The response 
is satisfactory. Out of the 12 copies of Version A, one of 
them did not answer the questions on Company Profile and 
9 
Personal Particulars. Data on these two areas includes 11 
companies only. 
Since Version A was catered for quality assurance 
managers of the companies, the higher response rate may be 
attributed to more enthusiastic att i tude of quality 
assurance managers towards the topic. Another possible 
explanation is that, quality assurance managers may 
themselves answer the questionnaires but not bother to pass 
to their col leagues . 
On most questions, responses of the two Versions are 
similar. On a few questions, the responses from the two 
groups of respondents are dis t inct ly different . Information 
received and analyzed will be discussed in appropriate 
sect ions of later chapters. 
10 
CHAPTER III 
QUALITY AND CONSTRUCTION PROCESS 
What is Quality ？ 
“Quality is like politics， or sex， o r religion. It is 
something everyone understands, and is convinced that he 
does correct ly. Few would like to explain it, and 
discussions on it are generally short and superficial with 
one or other of the participants soon changing the subject 
through boredom or embarrassment. We all think we 
understand the subject, and are all convinced that our ways 
are right 
This is a very interesting statement but deserves 
further consideration. r t states the fact that 'quality ' 
is usually measured subjectively. 
“Quality c o n s i s t s of the capacity to s a t i s f y wants 
…"(Corwin D. Edwards, "The Meaning of Quality", Quality 
Progress, 1968) 
“Quality is fitness for use.” (J.M. J u r a n . e d . , 
1
 Mortibays, Ron. Quality llanagenent, A Guide for Chief EiecutiveSv Department of Trade and 
Industry 1983. 
11 
"Quality Control Handbook", New York: McGraw-Hill, 1974) 
” The totally of features and characteristics of a 
product or service that bear upon its ability to satisfy a 
given needs. u ( B r i t i s h S t anda rd BS 4778, 1971) 
"Quality means conformance to requirements 11 (Philip B. 
Crosby, "Quality is Free", New American Library, 1979) 
"Quality is the degree to which a specific product 
conforms to a design or specification. 1' (Haro ld L. Gi lmore , 
"Produc t Conformance Co s t " , Q u a l i t y P r o g r e s s , 1974) 
The above quotes well i l lus t ra te that quality means 
different things to different people. However, by 
summarizing these statements, it is not d i f f icul t to imply 
that quality refers to 'conformance to requirements' and 
' f i tness for purpose' that ' sa t i s fy (customer's) wants'• 
y ^ l f ^ 1 • : • ： 誦 
\N Level of excellence 
、V 
^ ^ J^r- depends on 
f 
/ y Fitness for purpose 
彡 r 
4 l— depends on 
' } ' J j f 
\N / y Conformance to requirements 
. &
 v
 : : : , 
Figure 3.1 HIERARCHY OF QUALITY 
Extracted From : Cornick, Tim. Quality Management For 
Building Design. Butterworth Architecture Management Guides 
p. 17 
2
 Cornick, Tim. Quality Management For Building Design, Butterworth Architecture Management 
Guides, 
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What is ISO 9000 ？ 
Back to the World War II period, early standards were 
established for military specifications in the USA e.g. 
MILQ 9858A. The concept of set t ing standards was later 
adopted by European countries in mili tary defense. In 1972, 
the Bri t ish government decided to apply the standard in a 
wider usa^e. The Brit ish Standards Inst i tu t ion (BSI) 
decided to develop a commercial version of the standard, 
with BS5750 producing in 1979.
3
 Different nations set up 
their own national standards and a lot of different 
standards arose, inevitably leading to conflicting 
requirements and confusion. In 1987, the International 
Standards Organisation in Geneva, which based on BS5750, 
published an international standard as ISO 9000 ser ies . 
ISO 9000 is a set of guidelines for assis t ing an 
organisation to write i t s own quality manual, suitable for 
the operation and administration of i t s business. It 
provides a framework for the development of quality 
assurance systems in a wide variety of industries. The ISO 
9000 series contains five parts : from ISO 9000 to 9004 
series . 
The ISO 9000 is a guide to select and use the 
appropriate part of 9001 to 9004. The ISO 9001 to 9004 
3
 "ISO 9000 Quality Assurance Cones to Hong Kong". Construction ft Contract Nets, Mar/Apr 1993. 
4
 An Eiecative's Guide to the _ of the International Standard for Qaalitv Systems. Hong Kong 
Quality As8QraDce Agency, April 1992/ 
5
 "ISO 9000 : Pathway to Quality Confidence", Construct ion I Contract Mews> Mar/Apr 1993. 
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denote 4 levels of stringent requirements to a set of 
quality system elements. ISO 9001 is the most stringent one 
and is suitable for organisations that design/develop, 
produce, install and service tailor-made product for 
customers. ISO 9002 is better catered for organisations 
that manufacture goods. ISO 9003 is used for quality 
systems for final inspection and test procedures while ISO 
9004 is a guide to overall quality management and the 
quality system elements within the ISO 9000 series (Ref: 
Appendix I I I ) . 
It must be emphasized that ISO 9000 i t se l f , unlike Q~ 
mark, is not a quality manual or a quality guide. It is a 
set of g u i d e l i n e s to w r i t e a q u a l i t y manual and hence, to 
develop a tailor-made q u a l i t y assurance system f o r a 
p a r t i c u l a r o r g a n i z a t i o n . It seems 'abstract ' and is a 
d i f f icul t concept to many people, who misunderstand ISO 
9000 as a quality standard and wonder why the series can be 
applied to any industry and organization. 
The Construct ion Process 
Being the colony of Britain, the British system of 
contracting method has been adopted in the construction 
industry of Hong Kong. The most typical and common 
conversion process of construct ion project is as described 
in Figure 3.2. Parties involved in a construct ion project 
are many. The organisation chart in Figure 3.3 presents the 
common relationship of the parties engaged in a 
—• •“ “ * • . • • • 
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construction project. The role of each party in different 
stages of the project is outlined in Figure 3.4. 
^ y^
1 1 11
 "J* y " " " " y r ^ s j r 
Figure 3.2 STAGES OF A CONSTRUCTION PROJECT 
Extracted from : Austen, A.D. & Neale, R.H. Managing 
Construction Projects-A Guide to Process and Procedures> 
International Labour Off ice Geneva. p.3 
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Figure 3.3 ORGANISATION CHART OF A PROJECT TEAM 
Extracted from : Frank, J. Building Procurement System. 
The Chartered Inst i tute of Building, 1984. p.5 
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Figure 3.4 ACTIVITIES OF A BUILDING PROJECT 
Extracted from : Frank, J. Building Procurement System, 
The Chartered Inst i tute of Building, 1984. p.16 
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in the briefing stage, the client will employ 
necessary consultants such as archi tect , structure 
engineer, b u i l d i n g services engineer and quantity surveyor 
a n d any other special consultants as appropriate for the 
project. The client will convey his idea to the consultants 
on what to build, expected quality e.g. luxury building or 
low cost building, and the available budget. 
With the c l i en t ' s brief in mind, the architect and 
engineers will s ta r t design work; from conceptual design 
a n d then to detailed design. The quantity surveyor will 
provide cost estimate, advise on contractual arrangement 
a n d prepare tender documents for procurement of contractors 
and suppliers. 
Upon the completion of the above design stage, tender 
stage follows. The client will invite contractors to 
submit tender according to the conditions of tender 
document which may include b i l l s of quanti t ies, 
specifications and drawings. When tenders return, architect 
and quantity surveyor will help the client to evaluate 
tenders and award contracts. The Main Contractor, Nominated 
Sub-contractors and Nominated Suppliers
6
 are procured under 
similar procedures . 
Main Contractor and sub-contractors are responsible 
for actual construction tasks on s i t e . Architect and 
engineers produce construction drawings, monitor quality 
6 Hooinated Sub-contractors and Nominated Suppliers are sub-contractors and suppliers nominated 
(selected) by the client but they will enter into contract with the Mam Contractor instead 
of the client. 
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and program of works• Quantity surveyors will look af ter 
the contract and cost administration through out the 
project, 
At completion, architect, engineers and relevant 
government departments will inspect the works to ensure the 
project is built to comply with the specifications and 
government regulations. 
All the above act iv i t ies and parties are co-ordinated 
by the project manager. 
The above description is only a typical and simplified 
version of construction process. In real l i f e , the 
different parties mentioned above may belong to the same 
organisation. For instance, the HKHA acts as the client of 
the low cost housing with all architectural , engineering 
and quantity surveying consultancy services to be performed 
within the Housing Department. Stages of works always 
overlap e.g. one part of the works is under tendering while 
the other part is s t i l l under design. There are also many 
types and procedures for contract procurement process. 
However, function of each party remains but contractual 
relationship and l i ab i l i t i e s among them vary in different 
arrangements• 
Special Characteristics of Construction Industry 
Having a brief review on the construct ion process, we 
are now looking at some special features of construction 
industry. 
17 
Design Separates from Manufacturing 
Similar to manufacturing industry, the product of 
construction industry is in the form of physical product. 
Different from manufacturing industry, design and 
manufacturing of the product are done by different 
organisations. A high degree of co-ordination is essential 
and such separation has a significant impact on quality, 
that will be discussed la ter . 
Fixed Position Manufacturing Site 
The product of construct ion works must be done in a 
fixed position. All participants come to the s i te to 
contribute their effort to the physical conversion process 
of the construction. For most projects, works are done in 
external environments, which are d i f f i cu l t to control. With 
the advancement of technology, it is now able to pre-
fabricate many components of building in factories, e.g. 
pre-cast concrete wall panel in most HKHA projects. 
However, the final instal lat ion is s t i l l on-site work. 
Unique Product 
Since building works are constructed in fixed s i tes , 
each building is a unique product. Even in standard design 
such as in HKHA projects, two buildings' spatial design, 
colour and physical dimensions may be identical in 
appearance; they may not be built in identical process. The 
different si te conditions and environmental factors will 
18 
require different design (aesthetical and functional), 
methodology and sequence of work. 
Sub-contract ing 
The multi-layer of sub-contracting (subletting) is not 
common in ordinary manufacturing but is the norm of 
construction industry. Construction management becomes a 
challenging task when companies of diverse culture, 
practice and expertise are brought together for one piece 
of work. Control and monitoring of on s i te process and 
quality are much more complicated than in ordinary 
manufacturing. 
Nominated Sub-contractors/Suppliers 
In addition to sub-contracting, i t is also a common 
practice that sub-contractors (mainly special ist 
contractors e.g. l i f t contractor, aluminium window 
contractor, f i re services contractor) and suppliers (mainly 
proprietary product e.g. ironmongery, t i l e s , special 
finishes, light f i t t i ngs ) are selected to enter into 
contracts with the main contractor. Usually, the main 
contractor will accept the nomination and contract with the 
selected party. Of course, there is mechanism in the 
building contract that the main contractor can reject the 
nomination. The c l i en t ' s high involvement in selecting the 




Although design seems^  final when the tender documents 
are ready for tender, the design process actually completes 
only at completion of the construction. It is because 
design changes are unavoidable during construction stage. 
Reasons include revised specification from cl ient , changes 
i n i t i a t e d by a rch i tec t / in te r io r designer on pure design 
perspective； solutions to unforeseen s i te condition/ 
technical problems as well as compliance with current 
government regulation and by-laws from public u t i l i t i e s 
companies. "Architect 's Instructions" are issued from time 
to time during the construction stage to introduce changes. 
Construction Vs Manufacturing 
The above features strongly distinguish the 
character is t ic of construction industry from manufacturing 
industry. The responsibil i ty to quality assurance and the 
process for quality assurance in construction industry are 
more complicated than in manufacturing industry. 
Many legal en t i t i es appear in a project team with 
diverse relationship among them. The consultants and the 
contractor owe duty to the employer under contracts. While 
there is no contractual relationship between the 
consultants and the contractor, consultants are expressly 
conferred with powers under building contracts to supervise 
20 
and inspect contractor 's works.
7
 Hence, different parties 
are responsible for the quality of the works under 
different mode of duties. In contractual sense, sub-
contractors are only liable to the main contractor and they 
are remote to the consultants and the employer. However, 
it is a quite common practice that sub-contractors sign 
warranty to the employer to guarantee quality of work. 
The construction work is mostly done in uncontrolled 
external environment by multi-participants. The logist ic 
and quality assurance process as discussed in detai ls in 
Chapter IV enormously vary from manufacturing. 
The ISO 9000 system was f i r s t developed for military 
purpose and was later adopted widely in manufacturing 
industry. When the construction industry is so unlike to 
the manufacturing industry, is the adoption of ISO 9000 
system in the construction industry a wise and suitable 
choice ？ 
1
 Duncan Valiace, I J. Hadson's Building and Engineering Contracts. Sweet & Maxwel 1970. 
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CHAPTER IV 
QUALITY IN CONSTRUCTION PROCESS 
Quality Adhered to Each Stage of Construction Process 
From the previous Chapter, we understand that each 
stage of the construction process is contributed by various 
parties with diverse interest . 
Briefing Stage 
In the briefing stage, the client has to state clearly 
his need, tastes, desired budget and any specific 
requirements . 
For professional cl ient , who has necessary knowledge 
to communicate with consultants, this is an easy job. For 
other cl ients, consultants have to take up a more important 
role: to assist the client to transform his demand into a 
viable brief. This brief should describe accurately the 
product demanded by the client , which is the guide to the 
design stage . 
A wrong brief is fatal to the whole project no matter 
how well done other stages are. However, this is also the 
22 
most d i f f icu l t stage to assess whether quality is achieved 
because there is no objective measurement in interpretation 
of the brief . 
Design Stage 
Design is an activity that transforms the c l i en t ' s 
brief into a solution. The architect, engineers and 
surveyors will take into account the physical and financial 
constraints inherent to the project and formulate a 
solution that conforms to the requirements of the cl ient . 
Quality in this stage highly rests on consultants' 
understanding on the c l ien t ' s requirements and their 
professional ski l l s and knowledge. The design solution 
must be aesthetically acceptable, structurally sound, 
adequate in building services provision and complied with 
relevant government regulations and by-laws. Most of these 
aspects can be checked against published standards from the 
government or professional bodies. 
The setting of specification and detail design by the 
architect/engineers in this stage is the direct activity 
that impacts the quality of building elements. A good 
specification neither under nor over specifies the material 
and workmanship. The choice of material should be f i t for 
the purpose, e.g. floor t i l e specified for kitchen must not 
be slippery. Though not the usual intention in the 
British contracting system, the choice of specification 
will in a certain extent dictate the technology to be 
employed in construct ion. 
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Tendering Stage 
Tendering is the process to choose the right person to 
construct the building. F i rs t ly , quality re l ies on how 
well the tender documents, drawings and specificat ion 
convey the c l i en t ' s requirement to the tenderers, which is 
a ref lect ion on the effor t spent on the previous stages. 
Secondly, quality depends on whether the contractor with 
the right ski 11, technical and financial support is chosen. 
Accurate evaluation of tender proposals by consultants and 
the client is v i t a l . 
Construction Stage 
Construction stage is the physical conversion process. 
I ts success is contributed by the contractor 's management 
s k i H , degree of co-ordination with consultants and sub-
contractors, use of material and workmanship. Consultants 
monitor both s i te ac t iv i t i e s and documentation to ensure 
the building is constructed in conformance with the 
specif icat ion. They also have to issue information on 
design and detail ing to contractors in time to avoid delay 
and abortive s i te work. 
Unlike manufacturing industry, a complete prototype of 
the product is impossible to produce in construction 
industry. Mock-up on a small portion of the building is 
the usual norm in building projects before mass production 
of similar ac t iv i t i e s . For instance, a mock up brick wall 
panel is constructed with plastering and painting. Upon 
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approval of the mock up by consultants, the quality of 
brick, workmanship in bricklaying, plastering and painting 
as well as colour of paint of the mock up will become the 
control led sample of mass product ion. Another common 
practice is submission of samples and catalogues of the 
proprietary products specified for the project. Works will 
be cer t i f ied as completed only when they are constructed aX 
least up to, the quality of the mock up and samples. 
The resulting quality in the construction stage is the 
easiest to judge visually and physically. However, effort 
spent in the previous stages is also reflected in the 
physical product. 
Commissioning Stage 
This is the last stage. It may be too late as the 
product, no matter how good or bad, is finished. Complete 
re-do is impossible in the scale of construction works and 
in business sense. This stage is the last resort to find 
out any defects in the building. Contractor has to make 
good those defects as soon as possible. 
Quality of the construction depends on all part ies ' 
effort and performance in each act ivi ty. Parties involved 
represent different status and trades who develop specific 
and sometimes contradictory stakes. They can be described 
as having common goal, i . e . to complete the building 
1
 Bobroff, J. "A Nev Approach of Quality in the Building Industry in France: the Strategic 
Space of the Major Actors" Management, Qaslity and Economics in Building. E & FN Spoil, 1991. 
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construction. However, they are also having diverse or even 
conflicting interest and way of thinking. The client is 
aiming at paying less but|getting good quality product to 
make money. The designer wishes to express his ingenious 
m i n d . The contractor wants to make profit as soon as 
possible . 
The contractual relationship among them and the 
l iab i l i ty 9f each towards the others are much more 
complicated than those exist in ordinary manufacturing 
industries. Defective output of any one party is the 
defective input to another party.
2
 Consequently, quality 
control is a more complicated issue in construction 
industry than in manufacturing industry. 
What Is Ooing On ？ 
Announcement in 1990 
To tackle the problem of achieving quality in the 
construction industry, the HKHA, as a representative of the 
Hong Kong G o v e r n m e n t , started the action. The f i r s t target 
pinpoints at the quality of the 'manufacturing' stage of 
the production of a building. 
The HKHA requires contractors to obtain ISO 9000 
cert if icates before 31st March 1994 if they want to be 
included in the
 1
 Housing Authority List of Building 
Contractors' and be qualified to tender for housing 
2 CorBick| TiB. r)nftlitv Management fnr Building Design, Butteriorth Architecture Manageaent 
Guides, 1991. 
. , . ' . . 、 . . . . . . / 
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projects• 
"We sent a message to contractors that quality, not 
simply price, is what's important to us." said Mr Raymond 
Bates, Senior Assistant Director, Construction Division of 
the HKHA
3
. The news was announced in 1990. Many contractors 
embarked on the road to cer t i f ica t ion . On 18th June 1992， 
the f i r s t ISO 9002 cer t i f ica te was issued to a contracting 
company, Shui On Building Contractors Ltd (Shui On). 
Shui On Building Contractors Ltd's Case 
Being the f i r s t contractor obtained the ce r t i f i ca te , 
Shui On highlighted a milestone to the local construction 
industry. Their case is described here to i l lus t ra te the 
process of getting the ce r t i f i ca te . 
A Quality Management Committee was set up in May 1990 
consisting of the General Manager, Quality Assurance 
Manager and other senior staff appointed by the Managing 
Director. The Hong Kong Productivity Council was hired as 
consultant. It took 3 months (up to Aug 1990) to introduce 
the ISO 9000 concept to the top management and department 
heads. Another 8 months (up to May 1991) were spent on 
writing up the quality system documents. These documents 
include : 
% company's quality policy 
3
 "ISO and the Housing Authority, Quest for Quality" Constrttction ft Contract News, Mar/Apr 
1993 . 
4
 "ISO 9002 • Our Quality Drive" Quality Quest. Quality Services Division, Industry 
Departoent, Issue No 6, April 1993 . 
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* a quality manual 
* company operating procedures dealt with the 18 
elements in the ISO Standards 
* works instructions on specific act ivi t ies 
, records and forms to document the performance of 
the required act ivi t ies 
A year starting from May 1991， the quality system was 
implemented and audited in two pilot s i tes . In June 1992, 
5 
the company was awarded the cer t i f icate • 
Two points deserve notice in this case. 
The General Manager of Shui On is an active member of 
the HKCA, who has participated in the joint study with the 
HKHA in quality management practices in public housing 
construct ion• 
Under Shui On Group, Shui On Building Contractors Ltd 
caters for HKHA projects and Shui On Construction Co Ltd 
(without ISO 9000 cert if icate) caters for private sector 
and other government departments' projects. 
Auditing 
Detailed auditing procedures are described in Appendix 
IV. For construction companies, auditors examine the whole 
process f rom tendering to project completion ( i .e . until 
the building is constructed to c l ient ' s specifications). 
Main points to be looked at in each audit include ： 
* documentation control 
I I U h Eddy. Quality Manager» Shui On Building Contractor Ltd. Interview, 4th November 
1993 . 
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* selection and management of sub-contractors and 
suppliers 
* c lar i ty of contract terms 
% quality and consistency of management 
instructions to foremen and workers to ensure 
compliance with client demands 
t materials management quality, including how 
unsuitable or wrongly-supplied materials are 
dealt with 
% calibration of machinery and equipment 
% cr i s i s management 
* management handling of errant sub-contractors, 
including warnings, implementation of 
improvements and subsequent follow-up action 
% final inspection procedures before project is 
handed over to the client 
* internal audit procedures 
Only cer t i f i ca tes issued by the HKQAA are recognized 
by the HKHA. Actually, there are many private consulting 
firms in Hong Kong e.g. SGS Yarsley, Lloyds Register 
Quality Assurance, can issue cer t i f i ca tes that are also 
received recognition from the British Standards 
Inst i tut ion. Mr Coffey explained that there are two major 
reasons.
7
 In the f i r s t place, pol i t ica l ly , both the HKHA 
and the HKQAA are 'government' bodies: the HKQAA is a Hong 
6 tt
IS0 9000 : Pathway to Quality Confidence" Construction t Contract News, Mar/Apr 1993. 
7 Mr Coffey, Vaughan. Technical Secretary/1, The Housing Department, Interview, 4th October 
1993. 
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Kong Government subvented company. Secondly, the HKQAA 
worked with the HKHA to establish the quality system in the 
HKHA. The HKQAA knows very well on HKHA's requirement. 
Whv Construction Stage， ？ 
As each stage is important in contributing quality to 
construction works, why * construct ion stage，is the f i r s t 
target to
 e
maintain quality in construction industry'? Why 
not the stages prior (when you look at the complete cycle 
of a construction project) ？ 
The author could not get any answer from interviews 
nor from periodicals! The author believes one of the 
possible reasons is that to most people's perception, this 
is the most 'constructing' part of a construction project. 
Quality of works resulting from this stage is the easiest 
to be visualized. More objective measurement and 
assessment standards exist for this stage than that for the 
other stages. In addition, contractors hunting for jobs are 
the group that can be monitored and control led through 
commercial relationship. 
Whv ISO 9000 ？ 
There are two approaches to maintain quality in a 
company: by an internal quality management system and by an 
8
 An Eiecatiye's Guide to the Use of the Intergatioaal Standard for QaalitY Svstei, The Hong 
Kong Qua l i t y Assurance Agency, Apr i l 丨992. 
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external accredited quality management system. The la t te r 
approach is promoted. Among many external accredited 
quality assurance systems, why ISO 9000 is chosen ？ 
Mr Vaughan Coffey explained that f i r s t l y , i t was 
because Hong Kong is Brit ish based and hence follows the 
practice in Britain. Secondly, ISO 9000 has been adopted by 
many countries.
9
 It was identif ied that there are now 40 
identical or ful ly equivalent national standards to ISO 
9000.
10 
According to Dr John Romangna, there are four facets 
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The f i r s t three facets described by hi® are related to 
the internal project management of a project. He opined 
that most companies concentrate on Departmental Procedures 
and Technical Process to ensure quality. The correct 
emphasis is Contract Project Management. 
9
 ’Mr Coffey, Vaughan. Technical Secretary/1, the Housing Department, Interview, 4th October 
1993. 
10
 An Ezecative's Guide to the Use of the International Standard for Quality System. The Hong 
Kong Qua l i t y Assurance Agency, Apr i l 1992, 
11
 Dr Romangaa, John. Managing Director, QSA Mortiboys Ltd. Interview, 20th Noveiber 1993 • 
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ISO 9000 was described by him as 'Vague or General 
Flexible，. It could be ^od ' or ?Garbage'. The vagueness 
of ISO 9000 allows a lot of space for the user to interpret 
and execute according to one's own need. The success of 
using ISO 9000 depends on how the user handles i t . 
, i2 
There are 17,000 Cert if icates issued in Britain. 
Being a consultant in quality assurance, Dr Romangna 
commented that there are too many companies wasting a lot 
of time in writing manuals for
 ?
qual i f ica t ion ' . Effort is 
spent on dressing up rather than improving quality! Will 
this be a mirror to the construction industry in Hong Kong? 
12
 ibid (11) 
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CHAPTER V 
VIEWS FROM DIFFERENT PERSPECTIVES 
A Triangular Relationship 
Contractors, but not consultants nor private 
developers, are selected to be the pioneer to maintain 
quality within the construction industry. How to motivate 
them ？ Self-discipline is an easy concept but is a 
dif f icul t task. Some large, well established contracting 
companies may have internal quality assurance systems even 
before the launch out of ISO 9000 requirement. For 
instance, Shui On has hired consultant to develop booklets 
regarding to workmanship and quality of trades to improve 
quality before the ISO 9000 campaign
1
. The size and scale 
of contracting companies vary greatly while many of them 
are 'one-man band' or companies of few s taf f . They are not 
expected to implement quality system automatically. 
It is very diff icul t to implement the quality concept 
without any pressure to contractors. Two most powerful 
1 Mr Eddy. Quality Assurance Nan&ger, Shui On Building Contractors Ltd, Interview, 4th 
November 1993 . 
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forces are 'commercial' force from clients and * legal， 
force from the government (although consultants represent 
the f i r s t frontier to monitor contractors' performance, 
they are the least powerful or influential in the practical 
business environment I ). 
A triangular relationship exists among government, 
clients and contractors: 
legal force 
— —^ €li@®ts 
C•肋tff&et•？® 
How does the actions actually go ？ In this chapter, 
the implementation of ISO 9000 in contracting companies is 
looked at from the perspectives of the Government, clients 
in private sector and contractors. 
Government 
The Government did not choose the legal way to achieve 
the target. To go through the process of legislation is 
costly and timely. It is also against the ' laissez faire， 
policy of the Hong Kong Government if legislation is set to 
control the management method of companies. 
Quality assurance begins with public housing. The 
HKHA is playing a dual role here : a client and also a 
representative of the Hong Kong Government. The Government 
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clearly avoids the burdensome legislat ive procedures and 
achieves her objective by means of the softer business 
relationship； 
commercial force 
Eom ^om Mo^sies Aiffltteoffity ^ ContsMto^Q 
(representative of HK Government 
+ 
largest client in Hong Kong) 
Public housing is not the end of the quality assurance 
concept. The HKHA views herself as a catalyst to quality 
2 
assurance in the local construction industry • 
Besides pushing the Main Contractors to ce r t i f i ca t ion , 
the HKHA has extensive planning on promoting the quality 
concept. 
Co-ordination with External Bodies 
As mentioned in Chapter I, the HKHA has worked closely 
with the Hong Kong Construct ion Association (HKCA). 
Consequently, the HKCA issued the 'Guidelines for Quality 
System Implementation'. Louis Wong, the chairman of the 
HKCA Building Committee, said the guidelines were attempt 
by the HKCA to establish a common ground of interpretation 
for contractors to stand on in designing their quality 
systems. These guidelines are recognised by the HKQAA as 
useful guidance for conformance of a quality system with 
2






Also, the HKHA joins with organizations such as the 
Vacation Training Centre, the Construction Industry 
Training Centre to conduct study and recommendation for 
training schemes to labours and new entrants to 
construct ion industry• 
3 Cert if icat ion to Sub-Contractors 
The HKHA and the Hong Kong Productivity Council has 
spent effor t together to assis t sub-contractors to obtain 
cert i f i ca tes . 
Actually, the f i r s t action was taken on concrete 
suppliers in April 1992 (but the impact is not as extensive 
as the requirement on main contractors) . Problems on public 
housing started with defective concrete. To shoot the 
concrete suppliers as the f i r s t step is a logical 
development. Pre-fabricated concrete panels
4
 and 
staircases will be used as much as possible. 
Currently, they are working on helping suppliers of 
timber door, security gate and pre-cast concrete cooking 
bench (for kitchen) . The HKPC has organised briefing 
sessions, issued model quality manual and provided t r i a l 
audit services to these participated suppliers. All through 
the process, architects from the Housing Department take 
part in and observe the process. Hence, architects will 
3
 Frank-keyes, John. "Quality Developments with HKQAA" SCMP» 7th June 1993 • 
4
 It means to cast the concrete panels (for walls) in a nass production lanner in factories 
instead of pouring the concrete and allowing it to set on site in traditional Banner. 
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understand the process to f ac i l i t a t e their co-ordination 
with the HKPC, their evaluation of the scheme and their 
quality monitoring in administrating construction projects. 
It is the strategy of the HKHA to use more pre-
fabricated elements in public housing projects such as pre-
cast concrete wall panels, pre-cast concrete cooking bench 
and timber door as just mentioned. This is a wise strategy 
because one； of the major problem to control quality in 
construction projects is that works are done on si te 
t radi t ional ly. The working processes are subject to various 
s i te environmental conditions which are unstable and 
d i f f i cu l t to control. For example, a sudden shower may 
dilute the concrete just poured and directly lower the 
strength of the concrete. To the worst si tuation, the 
concrete has to be hacked off and re-done. 
Pre-fabrication means individual building elements are 
produced in factories, and only put together on s i t e . 
Needless to say, quality assurance is easier to be achieved 
in a control led environment with more stable set up. This 
is the trend worldwide and the HKHA is adding pulses to the 
local industry. 
PASS/MASS 
It is the usual practice of government projects to 
accept the lowest tender. Contractors would sacrif ice 
quality and offer a low cost in order to win the job. 
The HKHA introduced i ts own independent (from the 
previous Public Works Department) l i s t of building 
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contractors in April 1990. Performance Assessment Scoring 
Systems (PASS) for new projects and Maintenance Assessment 
Scoring Systems (MASS) for maintenance works have been 
developed in July 1991 to measure performance of 
contractors directly against definite standards and to 
provide a fair means of comparing the performance of 
individual contractor . 
PASS class i f ies a building's construction in terms of 
four main aspects : structural work, architectural work, 
other obligations and external works. The system scores 
performance against predetermined standards and tolerance 
levels in sampling locations. The maximum score is 100 
points. It includes monthly assessment and assessment on 
several milestone stages of projects by architects 
involving and not involving in a particular project
5
 . 
Results of assessment will be monitored to evaluate the 
effectiveness of the system. The graphs and tables shown on 
Figure 5.1 is an analysis done by the HKHA. 
If the performance of a contracting company is not 
satisfactory in consecutive projects, e.g. their scores 
cannot reach the Lower Score Threshold (LST), they may not 
win a job even if they offer the lowest tender. This is a 
fundamental change in practice and culture in government 
departments. It is also possible that they may be 




 Performance and Maintenance Assessment Scoring Systems, The Hong Kong Housing Authority. 
6
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PASS Monthly Output Score for New Works Contracts 




Target Quality Score (TQS) 
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Jul-92 Sep—92 Nov—92 Jan-93 Mar-93 May-93 Jul-93 
TQS 一 75% Tlireshold Scores of all New Works Projects for the rnoiitli 
LST 一 25% Threshold Scores of aII.New Works Projects for the month 
Month TQS LST Average 
Jul-92 89.00 74.38 81.49 
Aug-92 89.00 76.81 82.22 
Sep - 92 89.00 78.30 82.80 
Oct-92 89.00 77.70 82.04 
Nov—92 89.00 77.70 81.67 
Dec-92 89.00 77.70 82.88 
Jan-93 89.60 80.61 85.11 
Feb-93 89.79 83.12 85.77 
Mar—93 89,79 83.12 86.26 
Apr-93 91.72 83.72. 87.69 
May-93 91.72 85.53 87.11 
Ju n-93 .91.72 83.24 86.75 
Jul-93 91.72 86.59 88.63 
Figure 5.1 ANALYSIS ON PASS RESULTS FROM JULY 92 TO 
JULY 93 BY THE HONG KONG HOUSING AUTHORITY 
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Revision to Specifications 
Concurrently, the HKHA is reviewing the specifications 
of building projects. Quality is defined as conformance to 
specifications. So, when the specifications are not ' f i t ' 
enough, it is a waste of effort to conform to them. For 
instance, British Standard is often referred to in 
specifications but was drafted according to the British 
environmental and physical conditions. Application of the 
standard sometimes poses hardship in Hong Kong. 
The HKHA addresses this problem by continuous review 
to the present set of specifications. Those clauses that 
are not suitable to the local conditions and the class of 
public housing will be modified. The objective is to 
maintain a set of specifications that is rea l i s t i c , 
achievable and applicable to the desirable degree of 
quality. 
The attitude of the HKHA is positive. Adoption of more 
pre-fabricated building elements, the execution of 
PASS/MASS and revision to specifications are practical as 
well as effective ways to improve quality of construction 
works. In the author's opinion, these are more practical 
than pushing the ISO 9000 system. 
According to Mr Vaughan Coffey, contractors have 
improved in management input, which is reflected by the 
improvement in quality of product. This is demonstrated in 
the upward trend of scores in Fig. 5.1. However, as the ISO 
9000 requirements and PASS have been running in parallel , 
40 
i t is d i f f i cu l t to di f ferent ia te the effect of each. 
Contractors 
The Hong Kong Construction Association, being a 
representative body of contractors, has taken an active 
part in the issue. This is the screen on the stage ！ What 
is the picture on contractors behind the stage ？ Let 's look 
at i t through the response from questionnaires and 
interviews. To recapitulate, questionnaires were sent to 
construction companies which obtained ISO 9000 
cer t i f i ca tes . Version A was addressed to quality assurance 
managers (Group A) and Version B was desired for other 
s ta f fs (Group B) involved in projects with ISO quality 
systems . 
Understanding on ISO 9000 
More than half of the respondents learnt about ISO 
9000 from the company policy or company's internal training 
program and another one third learnt from newspaper. Eighty 
percent of them replied that they f i r s t knew about ISO 9000 
in recent two to three years. The distributions are roughly 
the same in both Group A and Group B. Obviously, only few 
of them knew about the ISO 9000 concept before the HKHA's 
campaign, even among the group of practising quality 
assurance managers in the industry ！ It ref lects that 
education and knowledge of participants in the industry are 
insufficient before the HKHA's campaign. 
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Forty percent of Group B s t i l l considered that ISO 
9000 i t se l f is a quality manual. 
Most of them regarded ISO 9000 as a good way to 
improve quality and few of them from Group B did not 
consider ISO 9000 as an effect ive way. 
Sui tabi l i ty of ISO 9000 
Over seventy percent and ninety percent of respondents 
opined that ISO 9000 is suitable for construction industry 
and their companies respectively. Respondents seemed to 
have d i f ferent ia ted the industry as a whole from 
contracting companies . 
Benefits derived from ISO 9000 quali ty system are 
recognised as be low : 
* better document control through systematic 
handling process and f i l i ng system 
* improved s i te environment through better storage 
and handling of materials 
* reduced material wastage through t ighter incoming 
inspection and inventory control 
* more disciplined s taff due to ava i lab i l i ty of 
procedures and clearly defined responsibi l i t ies 
as well as regular internal and third party 
audits 
* enhanced communication among project and 
management s taff 
7 "ISO 9002 - Our Quality Drive" Quality Qaest, Qual i ty Services Division, Industry 
Departnent, Issue No 6, April 1993 . 
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* gradual improvement of workmanship 
* assist training of new staff due to available 
quality manual 
* save cost eventually 
Respondents generally agreed to the advantages as 
mentioned. Both groups considered that the greatest 
advantage is on document control. 
Another -remark gathered front Group A was marketing 
advantage for projects where possession of ISO 9000 system 
is a contractual requirement. At the present local 
si tuation, it is mainly applicable to public housing 
projects rather than the private sector. 
For those minority who rejected ISO 9000 believed that 
i t is costly to implement the scheme. They doubted that the 
system would only increase the volume of paper work without 
really helping in improving quality. It was considered that 
the nature of the business does not need the system. 
Cost 
Group B was more sceptical on whether cost would be 
saved eventually. One of them has remarked that the in i t i a l 
cost and running cost would be increased. 
It is hard to quantify the overall cost benefit in 
terms of in i t i a l investment, project cost saving and 
payback on the investment. It is easier to identify the 
in i t i a l investment which includes the cost of hiring 
consultants, the audit fees, overhead in running internal 
training programme and so on. 
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Measuring project cost benefit is a hard task. It at 
least takes two to three years for the completion of a 
project . Since the f i r s t company obtained the ce r t i f i ca t e 
only in June 1992， cost data on projects running under the 
system is not yet available. 
Due to the unique nature of construction works, 
controlled experiment on costing is impossible. Even when 
cost data of several projects are available, i t is required 
to isolate the ef fec ts on factors such as scale of project, 
timing of project, economic conditions ( inf la t ion , 
recession) before a true comparison can be made. This is 
theoret ical ly sound but may not be feasible in rea l i ty . Mr 
Eddy Lun of Shui On said that they would observe the 
project cost incurred before and af ter the system in the 
coming few years in order to test the cost saving benefit 
of the quality system. 
Auditing Process 
# 
While two third of Group A answered they were very 
familiar with the auditing process, one of them claimed 
that he only had a rough idea on the process. It is 
strange! For Group B, half of them were familiar and the 
other half were having a rough idea on the process. The 
response is logical for Group B as they might not need to 
part icipate in the auditing process. 
Majority of both Groups agreed that the concept of ISO 
is easy to understand, i t is worthy to spend the time and 
learning the quality system will benefit both personally 
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and to the company. 
Roughly more than half of Group A thought that the 
auditing process is simple and will not affect the normal 
progress of the work. Higher proportion of Group B thought 
that it is cumbersome and ninety percent of them believed 
the auditing process affects the daily work. 
Response from the two Groups is interesting. The 
difference may be due to better understanding of the 
process by the quality assurance manager and dealing with 
the process is their duty. On the other hand, other s taf fs 
do not know the process as good as the quality assurance 
manager and the auditing act ivi t ies interrupt their normal 
duty on construction works. It ref lects that quality 
assurance manager does not really understand actual 
situation and feeling of other s ta f f s . Possibly, the 
answers from Group A are window dressing as an 'honest' 
answer may not be appropriate to their positions. 
Diff icult ies in Implementation 
Both Groups rated the most d i f f icu l t point is to get 
support from the si te staff owing to their low education 
level and i l l i te racy. Flow charts and notes in Chinese 
were prepared for si te staff by Shui On. Another solution 
is to hire si te staff with minimum Form Three level . 
Around one third of both Groups claimed that 
d i f f icu l t ies arose from explaining the concept to 
8
 ibid (1| 
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colleagues, from complaint and resistance from colleagues, 
and in introducing significant changes to administration 
procedures to comply with the quality manual. The author 
believes i t is due to inadequate education and training 
before the launching of the ISO 9000 in the recent three 
years. In fact the author being in the middle management of 
construction industry, did not received any material about 
quality concept under the professional education before. 
While most of the respondents considered the concept 
of ISO 9000 is simple, it seems contradicting that they 
found d i f f i cu l t i e s in explaining the concept to their 
colleagues. Respondents remarked that they had 
d i f f i cu l t i e s in controlling sub-contractors and labourers. 
T h e multi-layers of sub-contracting and the high mobility 
of labourers poses the si tuat ion that s i te foremen cannot 
identify who to complain on unsatisfactory performance of 
labourers • 
As echoed by Mr Eddy Lun, they have to assis t or even 
complete the documentation for sub-contractors to solve the 
i l l i t e racy problem. If main contractors are forced to do 
this extra work, will this violate the original principle 
of ISO 9000 ？ 
Non Conformities 
According to data from the HKQAA, the largest number 
of non-conformances occurred f i r s t l y in
 (
document control ' , 
such as improper f i l ings , using out-dated drawings and 
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information on s i te and secondly, in ' in ternal audit . 
Two-third of the respondents to the questionnaires 
showed that another major non conformance is discrepancy 
between the procedures set in the quality manual and the 
procedures adopted in practice. Often, they were unaware of 
some requirements of the quality manual in daily works. 
Other common non conformances include using materials and 
equipment not conformed to requirements and negligence in 
* calibre，equipments before use . 
Changes After Implementation of ISO 9000 
Only one respondent from Group B said that there was 
no difference before and af ter his company implemented ISO 
9000. What are the changes found ？ 
Ninety percent of respondents found that there is 
better documentation control. Most of them agreed that 
there is better control of material inventory, less wastage 
of material and better s i te environment. Group A inclined 
to believe that there is better communication among members 
of project teams but only 25% of Group B thought so. Only 
a minority of the respondents believed that ISO 9000 
resulted in lower project cost and lower eff iciency. In 
general, the response echoes with the advantages mentioned 
in previous discuss ion. 
Fif ty percent of Group A replied that there is better 
workmanship on s i te but no one in Group B chose this 
9
 "Quality Issues" Professional Builder. Chartered Institute of Building (Hong Kong Branch), 
Vol 6 Issue 1, June 1993. 
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answer. This is an alarming point. If no improvement in 
workmanship is found, the implementation of ISO 9000 system 
is only reduced to a good system
 l
on paper'. 
On the contrary, around half of Group B replied that 
there is lower morale because staff have to do more paper 
work but no such response from Group A. Does it reflect 
that the interest and view point from the quality assurance 
managers and other s taffs diverse ？ If yes, this is an 
obstacle in the implementation. 
Information in the Population 
Of the twelve copies of Version A received, only 
eleven of them have inserted information on company 
profi le . Over 80% of them are local companies with more 
than 200 s taffs and exceeding 20 years in business. 
As in the Shui On's case mentioned in Chapter IV, the 
implementation was a top down pressure from the top 
management, which is typical in the present situation in 
general. Shui On's success in obtaining the cer t i f ica te 
e a r l y i s not an accident. Their top management has actively 
participated in the quality campaign through the HKCA. It 
is a logical deduction that their top management is 
enthusiastic and knowledgeable in this respect. 
Top down method of executing ISO 9000 is essential for 
effective implementation in a short time span
1
 • From the 
other point of view, it may be a reason of resistance from 
10
 ibid (7) 
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s t a f f s because they are not well prepared yet. Seventy 
five percent of the respondents guessed that their 
companies would not implement ISO 9000 if the HKHA did not 
set it as a pre-condition to tender HKHA projects ！ 
Smaller Contractors 
The target population of the questionnaires represents 
the upper end of construction companies, with suff icient 
capital and scale to improve their quality. What about the 
vast number of smaller contractors ？ Many of them are the 
sub-contractors of large contracting companies. Talking on 
quality system seems too Sub t l e ' and costly to them. 
The last statement may be a wrongful sentence 
theoret ical ly. In rea l i ty , only few respondents learned 
about quality concept through private study. It 
demonstrates insufficient education to convey the quality 
concept although many organisations such as the HKQAA, the 
HKPC, the Hong Kong Polytechnic Quality and Reliabi l i ty 
Centre, University of Hong Kong are conducting seminars and 
short courses on quality concept. 
Client (Private Developers) 
Two respondents of the questionnaires put down that 
insistence on quality assurance by private cl ients is 
essential to the success of implementation of ISO 9000. 
But, does it mean that insistence on quality is equivalent 
to necessity of implementing ISO 9000 system ？ 
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Att itude 
Private developers are not enthusiastic on pushing ISO 
9000 in the industry. They even fear the system ref lec ts 
higher administration cost by contractors and hence higher 
tender prices . 
Nonetheless, it does not mean that they do not care 
. f o r quality. They concern on value for money, wishing 
every single dollar paid out yields the expected quality. 
They also concern quality of their products as compared 
with other competitors. 
In Some large development companies, they have 
established their own sets of standard detai ls and contract 
terms to ensure quality and consistency of their buildings. 
They may appoint a senior staff in the company to oversee 
all the quality of their projects. Their approach is 
pragmatic but commercially sensible. 
Diff icul t ies 
Actually, to advocate ISO 9000 systems in private 
sector is even more d i f f i cu l t than in public housing. There 
are several distinguishing features between public and 
private jobs. 
Public housing is more typical in design. Product mix 
is restr icted to low cost residential housing and 
associated commercial f ac i l i t i e s only. Private jobs are 
ful l of fantastic forms and layouts for large variety of 
product mix, e.g. residential housing, office building, 
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factory, hotel, commercial complex and so on in different 
ranks of luxury. The complexity in contractual arrangement, 
sources of materials and technology in private jobs is far 
beyond those for pub lie housing. 
Public housing s i tes are usually more spacious. 
Therefore, more eff ic ient s i te layout and organisation are 
feasible. In some private jobs, e.g. speculative office 
blocks along Nathan Road, are built on limited areas with 
new walls leaning against buildings next to them. It is 
impossible to conform to the quality system as written for 
public housing jobs in aspects such as s i te office 
f a c i l i t i e s , storage, access and so on. 
In private sector, contractors deal with multi cl ients 
who have diverse requirements and emphasis. For public 
housing jobs, a single client (the HKHA) represents one set 
of standards and procedures for all s i t es . 
Borrow the Practice from Public Housing 
Having the above discussion, the author does not want 
to convey the idea that it is to ta l ly pessimistic to apply 
ISO 9000 in private sector. Around ninety percent of the 
respondents from Group A replied that their companies 
practised the ISO 9000 system also in private projects. 
(Companies can avoid to use ISO 9000 system in private 
projects by using another registered company name to tender 
for private jobs•) 
Some areas developed in the quality systems can be 
applied in private sector without hindrance. These aspects 
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include management review and contract review, internal 
audit procedures, procurement procedures, training of 
•吁.... 11 
s t a f f , and part of the procedures for document control • 
Should the Government Intervene ？ 
In the above triangular relationship, private 
developers are not enthusiastic to push the ISO system. 
Contractors do not whole-heartedly practise the ISO 9000 in 
private projects. Should the government intervene to 
promote the system in private sector ？ 
Dr Romangna commented that government intervention in 
the private sector is not preferred. It should be lef t to 
12 
the market to decide • 
The author agrees with his statement on the rationale 
that the market is very pragmatic. When the market finds 
benefits from the quality system in business sense, the 
market will adopt the system automatically. The property 
boom and the rise of consumerism will educate buyers on 
quality building. Hence, market i t se l f will regulate the 
quality of product upon demand. 
As discussed in Chapter IV，ISO 9000 is only one of 
the means to achieve quality. The market will mature in 
pursuing quality in one day but whether ISO 9000 is chosen 
as the means is another matter! 
11
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Rftfore and After the Research 
As mentioned before, the author did not receive any 
education on quality assurance in professional training. 
This is a very typical situation to the middle to top 
management in the construction industry. When the author 
f i r s t heard about the compulsory implementation of ISO 9000 
system as imposed by the HKHA on their l isted contractors, 
the author posed many queries : 
Is it suitable ？ 
Can it cure the quality problem ？ 
Would it be accepted ？ 
While the author did not dispute the quality concept, 
the author (and many practit ioners in the industry) 
resisted the system and was pessimistic on the success of 
the implementation. 
A s the author carried out this Project, the interviews 
did give the author a brand new insight of the issue. The 
att i tude of interviewees and the information on the whole 
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quality assurance campaign did convey a more positive 
impression than the hardsale of the ISO 9000 system. 
Is i t suitable ？ 
A very popular motto in management is 'do it right in 
the f i r s t time，. It is also applicable to project 
management in construction industry. As mentioned by Dr 
Romangna (refer Chapter IV)， the correct emphasis (to 
ensure quality) is Contract Project Management, which the 
author agrees ful ly . If practit ioners in the construction 
industry do exercise reasonable sk i l l s and effort in 
managing construction project, why need to implement an 
extra system to maintain quality ？ Does it imply that 
practit ioners usually do not do it right in the f i r s t time 
and so an extra system is required to control the 
process ？ What has gone wrong in the original logistics ？ 
In town, people are enthusiastically talking about 
merits of the ISO 9000 system and their hardship in setting 
u p their systems. It seems that due to the impact of 
implementation of the ISO 9000 system in the industry, the 
System is misunderstood to be the ends of the problem. 
The objective of the HKHA is clear: to achieve quality 
assurance in construction industry. ISO 9000 is the means 
and one of the means to that ends. Under the broad 
objective, the HKHA has adopted several measures to achieve 
this objective : 
* implementation of ISO 9000 system successively to 
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suppliers, main contractors, sub-contractors, 
consultants 
* adoption of PASS/MASS system to assess the 
performance of contractors 
* revision of specifications 
* organisation of seminars and short courses on the 
quality education 
Except the f i r s t point, a l l the actions are related to 
improvement of the project management sk i l l s that the 
author believes to be the right emphasis. However, they 
are either done internally in the Housing Department with 
l i t t l e influence to pract i t ioners . Attention of 
practi t ioners to the whole issue is then mainly on ISO 
9000. 
The author f i r s t doubted the su i tab i l i ty of the System 
to the construction industry when the System was developed 
for substantially different manufacturing sector. It is 
recognised through the interviews and questionnaires that 
the System helps in document control s ignif icant ly. Also, 
the system can effectively remind practi t ioners to pay 
attention to management review, contract review, internal 
quality control procedures and training of s t a f f . It is 
only beneficial to contractors when they u t i l i ze the ISO 
9000 system to strengthen the project management ski l l but 
not for the sake of running a system required by the HKHA. 
Otherwise, the System is only reduced to a system of paper 
work. 
In the private sector, developers are not care about 
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whether construction companies have the ISO 9000 
ce r t i f i c a t e s . Evaluation of tenders by taking into account 
of past performance is well practised in the market, unlike 
the government. The private sector should also put ef fort 
on draft ing of specifications and developing drawings to 
ensure the design is proven for part icular projects, 
ran Tt Cure the Quality Problem ？ 
Most of the respondents of questionnaires replied that 
workmanship on s i te has not been improved af ter their 
companies implemented the ISO 9000 system. 
When we analyze the ac t iv i t i e s of a construction 
company, tasks are divided into head off ice works and s i te 
works. The previous paragraph concludes that the ISO 9000 
system helps in document control, contract review and so 
on. The usefulness of the ISO system is centred around 
off ice tasks of a construction company. 
Inferring from the response from the questionnaires, 
i t indicates that Clauses on Process Control, Inspection 
and Testing as well as Inspection and Test Status of ISO 
9000 system are not effect ively conducted in the 
construction industry. Hence， quality of s i t e works is not 
improved• 
It triggers the fundamental question of whether the 
System is suitable for the construction industry which is 
so different from the manufacturing industry. Here， 
response from the questionnaires poses a negative vote. 
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Basic features of construction works such as external 
uncontrollable working environment and complicated multi-
layer sub-contracting system negate this aspect of the ISO 
9000 system. 
The advocation of pre-fabricated elements manufactured 
in factory provides one of the way out to this problem. The 
ISO 9000 system is expected to be more effect ive 
implemented in this aspect. However, most tasks are s t i l l 
done on s i t e . 
The problem l ies in the fact that no matter how good 
a system is run in a construction company, it never reaches 
the lowest layer of labourers. 
Labourers are the ones who actually contribute to the 
very specif ic quality of products on s i t e . They need not 
contribute to the paper work in the system. They are 
usually mobile, working in this s i t e for a short period and 
moving to another s i te la te r . There is no objective 
standard to guide the sk i l l of labourers. Trained labours 
usually part ic ipate in supervisory levels. Many unskilled 
i l legal immigrants served as cheap labours in the previous 
years. Quality of building works correlates to the 
cheapness of their daily wages. 
This problem cannot be solved by the ISO 9000 system. 
A drast ic re-engineering of the local construction 
industry, in terms of the procurement system and 
technology, may be a solution. 
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Would It Be Accepted ？ 
While some benefits after implementation of the ISO 
9000 system are recognised, responses also show that the 
middle management and the technical staff res i s t , complain 
and are ignorance of the ISO 9000 system- They also find it 
d i f f i cu l t to explain the concept to their colleagues. 
It is believed to be due to insufficient education on 
quality assurance (not just ISO 9000 system) before the 
launching of the ISO 9000 system. More training should be 
conducted to convey the message of quality assurance. 
The ISO 9000 has only been adopted by the construction 
industry in less than two years. The long term effect in 
quality, cost and other benefits will need a longer 
timespan to observe. Hence, it is s t i l l too early to 
conclude whether the whole system is god or garbage. 
However, action by the HKHA has drast ical ly aroused 
the awareness of quality assurance in the industry, 
speeding the move towards quality assurance. When 
practit ioners understand the system, gain experience from 
using the system and appreciate the benefi ts /shortfal l 
derived from such implementation, this system, or a brand 
new viable quality assurance system will be accepted. 
Conclusion 
This Project focus on the issue of implementation of 
the ISO 9000 system in the construction industry in a broad 
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perspective. It is found in the research that the industry 
is not well prepared to accept the System and it cannot 
solve the on-site quality problem in the industry. Before 
any concrete conclusion on the success and failure of 
implementing the ISO 9000 system in the construction 
industry can be made, i t has already served as an alarm to 
alert the industry on quality assurance. 
However, quality assurance in the construction 
industry is more than the ISO 9000 system. The 
construction industry should march towards the quality road 
by sensibly u t i l i s ing the ISO 9000 system as a means to 
achieve the goal. 
Further Words on the Project 
This project does not provide a comprehensive review 
on achieving quality in the industry. More research can be 
carried out on quality assurance on al l other processes of 
construction, such that solutions are found out on 
achieving quality in the whole building procurement system. 
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APPENDIX I 
LIST OF CONTRACTORS OBTAINED ISO 9000 CERTIFICATES 
(UP TO JULY 1993) 
Date of Type of 
Name r a t i f i c a t i o n Certificate 
Shui On Building Contractors 18 June 1992 ISO 9002:1987 
Limi ted 
Hung Wan Construction 19 Oct 1992 ISO 9002:1987 
Company Limited 
Wan Hin & Company Limited 28 Dec 1992 ISO 9002:1987 
Campenon Bernard Sge 28 Dec 1992 ISO 9002:1987 
China State Construction 28 Dec 1992 ISO 9002:1987 
Engineering Corporation 
- -bu i ld ing construct ion 
department 




international Tak Cheung 4 Feb 1993 ISO 9002:1987 
General Contractors 
Limited 
Yau Lee Construction 4 Feb 1993 ISO 9002:1987 
Company Limited 
Franki Contractors Limited 4 Feb 1993 ISO 9001:1987 
Sung Foo Kee Limited 5 Feb 1993 ISO 9002:1987 




LIST OF CONTRACTORS OBTAINED ISO 9000 CERTIFICATES 
(UP TO JULY 1993) 
Date of Type of 
Name for t i f ica t ion Certificate 
Gammon Construction Limited 5 Mar 1993 ISO 9001:1987 
Hsin Chong Construction 5 Mar 1993 ISO 9002:1987 
Company Limited 
Shun Shing Construction & 5 Mar 1993 ISO 9002:1987 
Engineering Company Limited 
Leighton Contractors (Asia) 5 Mar 1993 ISO 9002:1987 
Limi ted 
Able Engineering Company 5 Mar 1993 ISO 9002:1987 
Limited 
Cheung Kee Fung Cheung 5 Mar 1993 ISO 9002:1987 
Construction Company 
Limited 
Kwan Lee Construction 3 April 1993 ISO 9002:1987 
Company Limited 
Woon Lee Construction 3 April 1993 ISO 9002:1987 
Company Limi ted 
Chee Cheung Hing & Company 17 May 1993 ISO 9002:1987 
Limited 
Pentad Construction Company 17 May 1993 ISO 9002:1987 
Limited 
T.S. Wong & Company Limited 18 June 1993 ISO 9002:1987 
Kam Wo Construction Company 15 July 1993 ISO 9002:1987 
Limited 
Hoi Sing Construction 15 July 1993 ISO 9002:1987 
Company Limited 
Chun Wo Construction & 15 July 1993 ISO 9002:1987 
Engineering Company Limited 




SAMPLE OF QUESTIONNAIRE 
VERSION A 
Please give a t ick ( ) to the blank space provided in front of 
each choice. 
1. How you f i r s t knew about ISO 9000 ？ 
from newspaper 
from magazine . 
from company policy/company's internal training program 
^ ^ from private study 
2. When you f i r s t knew about ISO 9000 ？ 
long time ago 
3IZ two - three years ago 
recently 
3. What do you think ISO 9000 is ？ 
a guideline to write a quality manual for your own 
^ ^ a quality manual 
4. Do you think i t is appropriate to adopt ISO 9000 (a) in the 
construction industry and (b) in your company? 
a b 
Yes 
Z Z Z H n o 
(If your answer is ^Yes', please answer question No 5. 
If your answer is ，No，， please answer question No 6.) 
5
 ?
ISO 9000， is good to (a) the construction industry and (b) 
vour company because : (you can choose more than one 
answer ) 
a b 
it provides a guide to improve quality 
i t helps to improve document control 
it helps to improve s i te environment through 
better storage and handling of material 
i t helps to reduced material wastage through 
tighten incoming inspection and inventory control 
to helps to maintain discipline of s taff due to 
ava i lab i l i ty of procedures and clearly defined 
responsibil i ty 
it enhance communication among project s t a f f s 
i t gradually improves workmanship 
it helps training of new s taff due to available 
quality manual 
it eventually will help to save cost 
3ZZ Others, please specify 
VERSION B 
Please give a tick ( ) to the blank space provided in front of 
each choice. 
1. How you f i r s t knew about ISO 9000 ？ 
from newspaper 
from magazine . 
from company policy/company's internal training program 
from private study 
2. When you f i r s t knew about ISO 9000 ？ 
long time ago 
two - t h r e e years ago 
recently 
3. what do you think ISO 9000 is ？ 
a guideline to write a quality manual for your own 
a quality manual 
4. Do you think i t is appropriate to adopt ISO 9000 (a) in the 
construction industry and (b) ity your company? 
a b 
— Yes 
HZ Z Z No 
(If your answer is lYes，， please answer question No 5. 
If your answer is 'No', please answer question No 6.) 
5 'ISO 9000， is good to (a) the construction industry and (b) 
your company because : (you can choose more than one 
answer ) 
a b 
it provides a guide to improve quality 
i t helps to improve document control 
it helps to improve s i te environment through 
better storage and handling of material 
___ it helps to reduced material wastage through 
tighten incoming inspection and inventory control 
to helps to maintain discipline of s taff due to 
avai labi l i ty of procedures and clearly defined 
responsibil i ty 
一 —_ it enhance communication among project s t a f f s 
it gradual ly improves workmanship 
it helps training of new s taff due to available 
quality manual 
i t eventually will help to save cost 
ZH ZH others, please specify 
6. ， ISO 9000， is not suitable to (a) the construction industry 
and (b) vour company because : (you can choose more than 
one answer) 
a fc. 
the company is too small to jus t i fy implementing 
the scheme 
it is too costly to implement the scheme 
the nature of the company's business does not 
“ r e q u i r e ISO 9000 
it only increase the volume of paper work, does 
not really help in improving quality 
it is a waste of time 
ZZZ we don't understand what it is 
3ZZ others , please specify 
7. Are you familiar with the process of preparing for 
application of ISO 9000 Certif icate ？ 
Very familiar 
Familiar 
~~~~ Have a rough idea . 
No idea at all (if you choose this answer, please jump 
to quest ion 15 .) 
8 . HOW do you find the process of preparing for application of 
ISO 9000 Certif icate ？ 
a* The process is 
simple. 
cumbersome. 
b. The concept of ISO is 
easy to understand. 
difficult to understand. 
c. The process is 
worthy spending the time* 
a waste of time. 
d. The expense on the process is 
high. 
not very high. 
low. 
e • The process , 
does not affect the normal progress of daily work 
affects the progress of daily work 
f . To study of ISO 9000 and the quality concept is 
beneficial personally only 
beneficial to the company only 
beneficial both personally and to the company 
not beneficial at al l 
g . Any other comments from you on the process ？ 
9 What are the d i f f i cu l t i e s met in implementing the ISO 9000 
in your company ？ (you can choose more than one answer) 
to get support from the top management 
to get support from the middle management 
~~~ to get support from the s i te s taff 
d i f f i cu l t i e s in explaining the concept of ISO 9000 to 
the col leagues 
i l l i t e racy of some s i te s taff 』•.‘ 务. 
to introduce significant changes to administration 
procedures to comply with the quality manual 
complain and resistance from colleagues 
others, please specify ——_ 
10. What are the non conformities found in auditing of your 
company's projects ？ 
—unawa r ene s s of some requirement of the quality manual 
in daily works . 
discrepancies between the procedures set in tne 
— q u a l i t y manual and the procedures adopted in practice 
using out-dated drawings and information 
——using materials not conformed to the ISO requirements 
一 using equipment not conformed to the ISO requirements 
forget to
 f
calibre， equipment before use 
3 H others , please specific 
11 Have your company sought assistance from (a) Hong Kong 





ZH IZI No 
12. What kind of assistance your company received from (a) MfiK 
Kong Productivity Council and (b) Hong__Konjg_Quality 
Assurance Agency ？ (you can choose more than one answer) 
a b 
direct consultancy 
HZ publications from the organisation 
seminars / workshops organized by the 
organisation . 
short course organized by the organisation 
others, please specify 
13 Do you find the assistance from (a) Hon窝 Kong Productivity 
Council and (b) Hons Kong Quality Assurance Agency useful 
to the company and the staff ？ (write ^Yes' to the item you 
consider as useful and write
 f
No' to the item you consider 
as not useful) 
a b 
direct consultancy 
publications from the organisation 
— — s e m i n a r s / workshops organized by the 
organisation , 
short course organized by the organisation 
: : 3 Z Z Others, please specify 
14. What other sources of assistance your company has sought ？ 
(you can choose more than one answer) 
private consultants . , 
seminars / workshops / short course organized by other 
一 professional institutions and/or educational 
insti tutions, please specify the name (s) of the 
organisation — 
15. Do you find any difference in your company before and after 
implementing ISO 9000 ？ 
Yes 
ZZ No 
(If your answer is 'No', please jump to question 17.) 
16. What are the differences you actually found in your company 
before and after implementing quality assurance ？ (you can 
choose more than one answer) 
better documentation control 
better workmanship of on s i te work 
HH better control of material inventory 
less wastage of material 
better s i te environment 
better communication among members of project team 
HH lower cost incurred on project 
m i lower efficiency due to onerous procedures 
lower morale because staff have to do more paper work 
other , please specify 
17 Do you think your company would implement ISO 9000 if Hong 
Kong Housing Authority did not set ISO 9000 as a pre-
condition to tender public housing projects ？ 
Yes 
HZ NO 
18. How do you consider the effect of ISO 9000 in improving 
quality in construction industry ？ 
the best way 
a good way 
not effective, the best way is 
19. What other ways do you think are appropriate to improve 
quality in the construction industry ？ 
Company Profile 
1. How many years is your company in business ？ 
less than 5 years 
——more than 5 years and less than years 
一 more than 10 years and ess than 15 years 
more than 15 years and less than 20 years 
more than 20 years 
2 . N u mber of employees in your company (include office and 
s i te staff ). 
not more than 50 
51 - 100 
1 0 1 - 2 0 0 
more than 200 
3. Where is the source of capital of your company ？ 
local 
foreign 
I n the director board of your company, most directors are 
Chinese 
Asian other than Chinese 
Westerners 
5 Does your company also apply ISO 9000 procedures in 
projects other than public housing projects ？ 
Yes 
ZIZ No 
6 A r e p u b l i c housing projects and private s e c t o r projects 




1. Sex : 
M 
F 
2. Age : 
20 - 25 
26 - 30 
31 - 35 
36 - 40 
HZ 41 - 45 
46 or above 
3. Education : 
_ _ Secondary School 
Higher Certificate/Diploma 
Degree or above 
Others 
Please specify 
4. Occupation : 
Quality Manager , . . 
Project Management/Contract Administration 
Site Manager/Site Agent/site technical staff 
3ZI Quantity Surveyor 
^ ^ Structural Engineer 





ISO 9001 QUALITY SYSTEM ELEMENTS 
I. I P — l i i i M B l i i i i i l M ^ ^ R i ^ ^ ^ ^ ^ ^ 
F SO 醒 PUTY STOMMME 腦 
P " In the sections that follow, we present the ISO 9001 
in Question and Answer form, anticipating the 口 朋 ^ ^ ^ ^ ^ ^ 
relating each answer to the Levant clauses of the ongina 
This guide indicates the major specifications necessary for ？二=二 
and conduct of a quality assurance s y s t e m geared = 二 二 = = 
services of 讓istent quality: the Standards d^i^nt 【 二 ^ 
m0re information. However, they are essentially a framework on which to buiia 
a quality system appropriate to your company. 
ISO 9001 standard available for purchase from the Product btandaras 
Information Bureau, Industry Department. (See page ZH) 
——.—•— —. 一.-—.— ‘ **"""” 
I MANAGEMENT RESPONSIBILITY 
I forthefunctionsaffecting T ^ S them. You must identify and assgn 
quality? f e s l s M ^ 
a r T a S S e : e r s _ e l to verify that the work is performed properly. 
The ™ n " o r k and interrelationships should be wntten down m job 
• —canaffectpnxiuctqualityd^ctiyor— 
I one manager with the necessary authority and ability must be clearly put in 
; is to coordinate and monitor the quality system and see that 
I ;
h
romPt andeffective action is taken to ensure that the requirements of ISO 
9000 are met. 
K r ^ ^ of the quality system is essential and must include assessment of the 
= 二 o in^nal quaUty audits. You should establish a schedule for review 
二 u = 二 二 results and experience. The review should among 
二 reveal defects or irregularities, suggest improvements and check 
=he ^ ^ = � of management at all levels and ensurethat management 
methods are thieving the desired results/The benefit, onhese 
！ 11 " S l are pi^ ctical and actual and have a considerable bearing on profitab* 
I and customer satisfaction. 
M A . — 
1/1 , — • • 
I 國 _ _ 麵 概 ： 顯 
I QUALITY SYSTEM 
iii.". " .:.::::,.., ..::. _ ..... 
ISO 9001 Clause 4.2 
What are the considerations The nature and degree of organisation, structure, resources, responsibilities, 
• involved in setting up a procedures and processes are essential management decisions affecting quality, 
quality system? It is important that they are documented so that they are readily understood 
by appropriate personnel and that the quality system is maintained at a level 
to provide consistent control of quality. 
•i" . J 
j The quality system must be planned and developed to take into account all 
I other functions, such as customer liaison, manufacturing, purchasing, 
subcontracting, training and installation. Quality planning must also identify 
i the need for updating of quality control techniques, ensure that equipment and 
personnel are capable of carrying out the plans and provide for adequate 
quality records, 
j ‘ 
I CONTRACT REVIEW 
: « — 一 — — 
I ISO 9001 Clause 4.3 
What about contract l Reviewing a contract before commencing work is essential. You protect your 
V requirements? | company by reviewing the contract requirements to ensure that they are 
j complete and not ambiguous; that they do not differ from the original enquiry 
or tender and that you have the resources to meet the requirements. Contract 
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I DESIGN CONTROL 
1:
 t 0 b e
 • S ^ i ^ S S between 二 二 二 
丨 oriisations, — n g ^ ^ — ^ 
S^ s s ^、 calculations. 
I f • . You will need to assign competent personnel to 
common sense business practice, ensures a 
I p i smooth passage from drawing board to end 
product and ensures that products are designed 
I
 s a f e f o r u s e
- p d , v 
Information Bureau fMng Atones for design verification (see 
product st— and related ^ a n d P r o d u c t standarxis Information Bureau 
information f o r information on product standards, regulatory and 
safety requirements etc. (see page 28). j — — — '一 — "" 
I • ""* I ^ 
L—— 一—一 
I DOCUMENT CONTROL 
h ^ ^ I i S S b 二 二 : 
be controlled, where and when. 
. + • 
• — — 
I PURCHASING 
“ — T 明 ^ ； ^ ； ^ t i n g t 0 t h e quality.COnscious manufa^er the 




 ^ ^ 
of purchased product and ^eSed ^ S ^ r y you should exercise control - in writing 
services? and services, purchasing data, mspection and 
I ^ c S ^ b a s e d product and the quality system to be appUed, as 
appropriate，by your suppliers. 
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I PURCHASER SUPPLIED PRODUCT 
.. ....... ... . . — 
ISO 9001 Clause 4.7 
What happens if product is In some cases product may be owned by your customer but supplied to you 
1"：. supplied by the purchaser? for use whilst fulfilling the contract. You must assure yourself that it is suitable 
for its purpose. 
In addition, you and your company are responsible for freedom from defect, 
maintenance, storage, handling and use whilst the product is in your possession. 
ISO 9000 provides guidelines. 
I PRODUCT IDENTIFIGATION AND TRACEABILITY 
vmm 
ISO 9001 Clause 4.8 
Why product identification Product identification on an item or lot basis provides important protection 
and traceability? where products differ but the difference is not visually obvious, and where 
I products vary for different customers. Bought-in product released for 
！ manufacture prior to evidence of conformance being available is another key 
area where identification is essential. Where traceability is specified for safety, 
statutory or other reasons, documented product identification provides the 
capability to trace and recall non-conforming or hazardous product delivered 
to a customer. 
I [ : 
• PROCESS CONTROL 
1¾¾¾¾¾¾¾ 
ISO 9001 Clause 4.9 
What controls are All manufacturing operations — including written work instructions 一 must 
needed in manufacturing be carried out under controlled conditions. On the factory floor disciplined 
operations? control is essential. If any operation or process is excluded or missed out from 
your control procedures, sub-standard products may result. 
Good work instructions cut out confusion: they are the means of showing what 
work must be done or services provided and of delegating authority and 
IB' --.. • • ,.‘. .：.、 responsibility. All the customer's specified 
requirements should be documented in simple 
form, yet in sufficient detail to make clear the 
way the work is to be performed, the criteria for 
workmanship and the quality required. Pr cedures and work instructions should cover evey pha e of manufact re, as embly and installation. ISO 9000 spels out what these wok ruc s should i cl de and emphasi s thecontrol f ecial po es s ch a  w ldi g, f rging r heat treatm nt. The cost  our firmof f ltly con eiv d r pplied maniiacturnp atio c  beg at; he s iplnes of ISO Process control is e,sse)ttial/o all 90  re d signed o elim at  the likelihood of types of ma ufactur  expensiv rror. 1 7 ‘ •.[.._.一—...—— —:...„.—... ； 
. 
INSPECTION AND TESTING 
ISO 9001 Clause 4.10 . fVirnncrhnllt 
b
 receiving and manufacturing inspection and 
B g B B ^ ^ K M tests have been carried out and to complete the 
evidence of conformance with the requirements. 
I 丨 ; Procedures for incoming inspection need to take 
account of the documented evidence of 
• ^ • m B B p l ^ P g conformance provided with the goods. All 
M ^ — M — S B ^ M procedures should consider techniques, 
H ^ ^ ^ B H ^ ^ H H personnel, the accuracy and suitability of test 
丨 仏 ' I equipment and the type, completeness and 
^ ^ ^ ^ M K M B ^ ^ ^ accuracy of the data to be recorded. 
Note: Materials testing or pnxiuct testing can be adequately . 
m ^ ^ ^ ^ ^ ^ ^ B m carried out by HOKLAS accredited laboratories. 
, . , N N ^ T A q Please contact the Quality Services Division ofthe 
Campetent testing by HOKLAb Industry Department for the Directory of Accredited 
accredited laboratories is prefaced Laboratories in Hong Kong. (See page 27) 
so as to ensure that the customer's 
requirements are met 
I
 1
 .,.— — .. 
INSPECTION, MEASURING AND TEST EQUIPMENT 
p i^i^  ""^"i
1
 - 4 11 
一 … 二 二 mustprovide, control, calibrate and maintain inspection measuring 
What control of inspection, if they wish to suitably — r a t e that their products 
二 二 二 ⑷ L " ^ t h P e i r custom ^ 
- It is important that the calibration status of 
p ^ B H W ^ - S ^ M M j B equipment is traceable to nationally recognised 
m m ^ ^ m m K m Standards and that equipmentis 
HH^Mif i iSSHIf f l f f l properly maintained and regularly recalibrated 
B F ^ m K M I ^ B ^ ^ m to ensure that it has the necessary accuracy and 
W precision consistent with the capability needed 
：^i l iAg^B^W to measure the product. Procedures and records 
t u ^ ^ ^ W W ^ S Q covering the control of the equipment are 
I required. 
I Note: Equipment calibration services can be provided by the 
Hong Kong Government Standards and Calibration 
Equipment calibration helps to 
ensure that test data are worth 
trusting 
… • , '
1 8
-
L ： : : : . . . — … 一 — — . — 、 
_ INSPECTION AND TEST STATUS 
ii w 入‘‘ ‘’ ‘ 
IImhl.- ’ ，, ,.-：、 
ISO 9001 Clause 4.12 
What about the inspection Suppliers should establish a system for identifying the inspection status of 
status of product in the product during all stages of manufacture. Written control procedures are 
production process? necessary to enable you to establish quickly at all times whether product has: 
• not been inspected 
• been inspected and approved 
• been inspected and rejected. 
The procedures should provide for records of the inspection authority 
responsible for releasing conforming product for further operations, assembly 
or despatch. 
CONTROL OF NOMMOMNG PRODUCT 
j BBBBL _^_:一.  ；―„—一一, .,• 
ISO 9001 Clause 4.13 
What controls are needed All non-conforming products should be clearly identified to prevent 
for non-conforming unauthorised use, shipment or mixing with conforming products, 
products? Documentation should be kept to record the identity of the product, the 
H quantity, the nature and extent of non-conformance, authority for the review and decision on disposition and how it should be disposed. Copies should be distributed for corrective action and records. 
Analysis of non-coiifonning products to prevent problem 
recurrence is important in quality assuraiice 
瞻. '..‘ I 
* | 
m . 
fe • • • • 
丨I . . . • j 
.、’；）:’,,‘ . “‘ j . . : ; . ' , • • .. :： ... . . . 、 
• ！ 
1 9 ‘ 1 ' , .
:
 —： — 
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I CORRECTIVE ACTION 
ipPBBI ^ _丨‘一-: 




the C a U
? s ™ i dSc v e product is not enough; the cause must be found and 
i
 d e f e C t S b e C
°
r r e C t e d ?
 £ = 、 = = working methods or failure to conform to work 
instructions are frequent causes o f ， 细 mferlor des^ and = = ^ 
specifications are others. When faults f e discovered, the unsatisfactory 
design, specification and/or work methods should be modified. 
I your scope in the control of quality extends to the services, parts, materials 
and products provided by sub-contractors. 
I : 敝 二 二 - 二 二 二 二 二 二 ^ T 
• —： _ . • 
I HANDLING, STORAGE, PACKAGING AND DELIVERY 
I 二 二 二 二 二 P-s of Quality system 
I P
r e s e r v e p r 0 d U C t q u a l l t y ?
 written instructions and procedures should governtheway = = = = = 
iallt is - contamination, that delicate parts are protected and 
that product does not miss any operation or inspection etc. 
. p r oDe r identification of product particularly where it is necessaij to trace jt 
I S r c S ^ t a n t to the protection and preservation of product quahty. 
Note: for the ade W of packaging in rela.cn to ^ 
unl/T Ac nrcredited laboratories. Please contact the Wuancy oervn^ s广 
二 ! D 丨 r e c t o — A c — t e d Oratories mHcmgl^ g•一 
page 27) 
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QUALITY RECORDS 
• ••BSI .::.“ 
I ISO 9001 Clause 4.16 
What records will be j Records are the objective evidence that you are meeting your customer's quality 
• required? requirements and should encompass such data as audit reports of the quality 
assurance system, results of inspections and tests, calibration of test and 
measuring equipment, 
I 、 , approvals, concessions 
I / , I and corrective actions. 
I /- ！ Easy access is vital so 
you 
^ ^ ^ ^ ^ K ^ m l ^ K K B K S ^ ^ ^ ^ ^ ^ ^ ^ M storage 
• • • H H H 
Records provide objective eridence that quality control measures are 
taken du ring all stages of product ion/inMalla t ion 
I J — 
•騰V 
INTERNAL QUALITY AUDITS 
I 
ISO 9001 Clause 4.17 
Once installed, how do you Overall functioning of the system is monitored by management through the 
keep the system effective? assessments of the results of internal quality audits. 
I These audits should be performed in accordance with a documented procedure 
to verify whether quality activities are performed as planned. The audits 
uncover potential danger spots, eliminate waste and verify that corrective 
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1 a system require. 
料―L鄉幫^¢¢^¾¾¾^¾^ ¾^¾^^ ^ ^ ^ rIb this encl, you should identify 
ter—^ : ^ m I activities demanding acquired skills 
- 、 珊 r m m ^ m I and provide the necessary training, 
t ' ^ ^ ' ^ ^ 1 Where appropriate, competence 
丨 ^ U P and achievement should be kept. 
！, “ Note: Mning on ISO 9000 or other specific 
M B j ^ f e a — 1 ^ ^ ^ 1 1 8 1 1 1 ¾ ?1WI topics can be provided by many ^m^M^mm! —r = 二1 二 
Tramma ensures that employees Awareness C a m p a i g n Seminary Hong 
I IZZZycanperformworkwell 
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J SERVICING 
f ^ ve^ fying the quality of service performed. 
STATISTICAL TECHNIQUES 
m m m
 1 ISO 9001 Clause 4.20 mnnnpr of establishing process 
• 
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CROSS-REFERENCE LIST OF QUALITY SYSTEM ELEMENTS 
(This is given for information purposes and does not form an integral part of 
the standard) 
I Clause 
(or sub- Corresponding clause 
clause) (or sub-clause) 
No. in
 N。s.in 
！SO 9004 Title ISO 9001 ISO 9002 ISO 9003 
4 Management responsibility 4.1 參 4.1 • 4.1 〇 
5 Q^uality system principles 4.2 • 4.2 • 4.2 • 
5.4 Auditing the quality system (internal) 4.17 眷 4.16 • — 
- 6 Economics — Quality-related cost considerations — —
 — 
7 Quality in marketing (Contract review) 4.3 眷 4.3 眷 一 
8 Quality in specification and design (Design control) 4.4 • — — 
9 Quality in procurement (Purchasing) 4.6 • 4.5 • — 
10 Quality in production (Process control) 4.9 • • 4.8 • — 
11 Control of production 4.9 • 4.8 • — 
11.2 Material control and traceability 4.8 眷 4.7 參 4.4 • 
(Product identification and traceability) ^ 产 
11.7 Control of verification status (Inspection and test status) 4.12 • 4.11 • 4.7 • 
12 P r o d u c t verification (Inspection and testing) 4.10 參 4.9 • 4.5 • 
13 Control of measuring and test 4.11 • 4.10 • 4.6 • 
equipment (Inspection, measuring and test equipment) 





 • 4.13 • — 
16 Handling and post-production functions (Handling, 4.15 • 4.14 • 4.9 • 
I storage, packaging and delivery) 
16.2 After-sales servicing • 4.19 • — — 





 • 4.15 眷 4.10 ® 
18 Personnel (TVaining) 4.18 參 4.17 • 4^ 11 〇 
19 Product safety and liability — — — 
20 Use of statistical methods (Statistical techniques) 4.20 • 4.18 • 4.12 • 




 • 一 
KEY 
P ^ . H ' ' ^ ' ： - • ；:....、.., • 
• Full requirement 
• Less stringent than ISO 9001 
I ‘ 
〇 Less stringent than ISO 9002 
— Element not present 
NOTES 
1. The clause (or sub-clause) titles quoted in the table above have been taken from ISO 9004; 
the titles given in parentheses have been taken from the corresponding clauses and 
sub-clauses in ISO 9001, ISO 9002 and ISO 9003. 
• ‘ 
2. Attention is drawn to the fact that the quality system element requirements in ISO 9001, 
ISO 9002 and ISO 9003 are in many cases, but not in every case, identical. 




A company can apply for cer t i f icat ion by contacting 
the HKQAA. The HKQAA will provide the relevant brochures 
and a copy of i t s constantly updated List of Certified 
Companies. 
After a meeting to answer any opening question, the 
HKQAA will provide a questionnaire by which the company 
provides the data required to s tar t the cer t i f icat ion 
process • 
Returning the questionnaire indicates the company's 
interest in cer t i f ica t ion. The HKQAA will , if required, 
v is i t the company so as to understand i ts abi l i ty to secure 
ISO-certified status . 
A discussion of the application procedures may also be 
held, with the HKQAA maintaining on-going liaison until 
decision to proceed is made. 
By the time the cer t i f icat ion audit is undertaken, the 
company must have a quality management system in place and 
documented• 
The HKQAA undertakes a detailed appraisal of the 
control procedures, as spelled out, and ascertains if they 
82 
meet ISO-prescribed conditions. 
The company is then advised of any omissions or 
deviations so that amendments can be incorporated prior to 
the s ta r t of the formal audit. 
The formal audit is performed on s i te by a team of the 
HKQAA auditors, usual ly over four to ten working days, 
depending on the company size and, with the construction 
industry，:the number of s i tes . 
It involves in-depth appraisal of company procedures 
vis-a-vis the applicable ISO section. The company is 
required to demonstrate i t s practical applications of 
relevant ISO procedures. Auditors will talk to s taff of 
different grades of the company. 
Deficiencies are noted on the audit report. The 
company needs to correct them within a prescribed time 
f rame . 
It is seldom that a company conforms with a l l 
requirements in one audit. A company should correct i t s 
non-conformance before re-audit . Auditors are allocated in 
random. Hence, the audit team in preliminary audit is 
different from the team performing the subsequent audits. 
When ful l conformance to the relevant ISO standard(s) 
is achieved in the audit or re-audit , a report is presented 
to the HKQAA governing council for final approval and the 
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